C
hronic infection with hepatitis B is a major cause of end-stage liver cirrhosis and hepatocellular carcinoma worldwide. It is estimated 326 000 1 people are infected in the UK alone.
Hepatitis B is a blood-borne hepatotropic DNA virus. Transmission occurs through contact with infected blood, for example through use of shared needles, sexual intercourse or vertically during childbirth. The chance of acute infection progressing to chronic hepatitis B is highly variable, occurring in over 90 per cent of those prenatally infected, compared with 5-10 per cent of those infected in adulthood. 2 Chronic hepatitis B is defined by a failure to clear the virus within six months of the initial infection. It is diagnosed by identifying the persistence of hepatitis B surface antigen (HBsAg) in the serum. In patients who progress to chronic hepatitis B infection the cumulative risk of developing cirrhosis is 8-20 per cent over a five year period.
When discussing hepatitis B serology three separate antigens are referred toHBsAg, e-antigen (HBeAg) and core antigen (HBcAg). The term 'seroconversion' refers to the point when the antibody corresponding to the antigen becomes detectable in the blood. This is associated with the antigen becoming undetectable. Presence of HBsAg indicates the presence of the virus in the blood and the presence of anti-HBs indicates immunity to hepatitis B.
HBeAg is secreted during acute stages of infection (however, it can persist through chronic infection) and its presence indicates higher levels of viral infectivity. HBcAg indicates the presence of replicating hepatitis B virus; however, the presence of anti-HBc does not imply immunity to hepatitis B and as such this is a less useful marker. Table  1 shows how hepatitis B serology can be interpreted to deduce an individual's immunity to hepatitis B.
Chronic hepatitis B undergoes multiple phases of infection. The risk of liver inflammation, fibrosis and subsequent carcinogenesis differs considerably between phases. The interval between infection and immune recognition is highly variable. Immune recognition leads to loss of HBeAg and formation of antibodies (anti-HBe), leading to clearance of infected hepatocytes (see Figure 1 ). 
When to refer
NICE recommend all adults who are HBsAg positive be referred to a hepatologist or infectious disease specialist. Patients who have acquired hepatitis B may have been exposed to other blood borne viral infections, and it is prudent to test for these at the point of diagnosis. A range of other tests should also be included in the subsequent referral (see Table 3 ). Urgent referral should be considered for patients who are pregnant or who show evidence of decompensated liver disease for example those with jaundice, encephalopathy, coagulopathy or with a history of gastrointestinal bleeding.
Which patients should be treated and who should be monitored?
Predicting which patients will benefit from antiviral treatment and at what point in their disease process, remains a significant challenge in the management of chronic hepatitis B. Historically successful HBeAg seroconversion was perceived to represent a satisfactory treatment outcome; however, given that over two-thirds of patients with long-term complications are anti-HBe positive, this in itself is now considered an unacceptable end-point. 6 .
It has been shown convincingly that patients with high serum hepatitis B virus DNA levels (>2000IU per ml) have a significantly higher risk of developing both cirrhosis and hepatocellular carcinoma. [7] [8] [9] While HBsAg seroconversion remains the ideal it occurs infrequently and sustained suppression of hepatitis B virus DNA to undetectable levels is an acceptable goal. The fluctuations in serum viral load over the course of the disease process mean that regular monitoring of hepatitis B virus DNA, using highly-sensitive quantitative polymerase chain reaction (PCR) assays, is essential.
Serum alanine transaminase (ALT) acts as a surrogate marker for hepatic inflammation. Seroconversion is generally more successful in patients treated with ALT levels above the upper limit of normal (ULN -people who have had multiple sexual partners -people reporting unprotected sexual contact in areas of intermediate and high prevalence -people presenting at sexual health and genitourinary medicine clinics -people diagnosed with a sexually transmitted disease -commercial sex workers -men who have sex with men levels persistently above ULN, 10,11 abnormal liver histology is also frequently seen in patients with normal ALT levels. 12 Fluctuations form part of the natural history of chronic hepatitis B and, alongside hepatitis B viral DNA, ALT should be monitored regularly in all HBsAg positive patients.
The degree of hepatic fibrosis was traditionally assessed using liver biopsy, a technique associated with cost and procedural complication. Fibroscan is a noninvasive technique that uses a transcutaneous probe to generate a shear wave over the surface of the liver. The liver 'stiffness' recorded at fibroscan correlates to the degree of fibrosis. There is still a role for liver biopsy, however, it can now be reserved for patients with indeterminate fibroscan readings.
NICE guidelines recommend that treatment decisions are based upon estimation of viral load (hepatitis B viral DNA), ALT and degree of fibrosis assessed by biopsy or fibroscan (see Table 4 ). The natural history of chronic hepatitis B is such that one-off normal measurements do not equate to lifelong benign disease. Patients not requiring antiviral treatment at the point of initial assessment should be monitored lifelong with six-monthly estimation of hepatitis B viral load and ALT and annual fibroscan.
Treatment of hepatitis B
The goal of antiviral therapy is to induce sustained suppression of viral replication and ultimately clear HBsAg, eliminating the chance of reactivation. Clearance of chronic hepatitis B with treatment is nonetheless rare and suppression of viral replication to undetectable levels often becomes the therapeutic aim.
There are two main approaches to treatment of hepatitis B: attempted clearance of the virus and HbsAg seroconversion using pegylated interferon, and suppression of viral replication using nucleoside and nucleotide analogues.
Antiviral therapies used in chronic hepatitis B are summarised in Table 5 .
Pegylated interferon alfa-2a
Interferon alfa-2a (Roferon-A) was the first treatment approved for chronic hepatitis B in 1991. Pegylated interferon alfa-2a (peginterferon alfa-2a; Pegasys) replaced standard interferon in 2005. Although it has weak antiviral activity, its main mechanism of action is via immune activation. It is administered via weekly subcutaneous injection. Treatment leads to seroconversion in approximately 30 per cent of patients with HBeAg-positive disease, and 15 per cent of those with HBeAg-negative disease. 13 While peginterferon alfa-2a has the advantage of a clearly defined duration of treatment its low rates of seroconversion and significant side-effect profile have created impetus for early identification of 'non responders' so that treatment strategy can be promptly changed when necessary. Sideeffects include neuropsychiatric conditions (depression, fatigue, anxiety and irritability, insomnia), headache, myalgia, arthralgia and flu-like symptoms, bacterial infection, anorexia and weight loss, nausea, vomiting and diarrhoea, dry skin/rash, temporary hair loss, autoimmune conditions, and injection-site markers.
If there has been a >2 log 10 reduction in hepatitis B virus DNA level at 24 weeks the chance of seroconversion is extremely Hepatitis B l PRESCRIBING IN PRACTICE n Prescriber 5 November 2014 z 41 prescriber.co.uk 2 HBsAg quantification can also be used to identify patients who will not benefit from therapy as early as weeks 12 into therapy. 15 While NICE guidelines recommend that peginterferon alfa-2a be used as first-line treatment for both HBeAg positive and HBeAg negative patients with compensated liver disease, this remains somewhat controversial and is yet to be universally endorsed.
Nucleotide/nucleoside analogues
Nucleotide and nucleoside analogues are oral medications that act on viral reverse transcriptase. They inhibit DNA synthesis and subsequently suppress viral replication.
Lamivudine was the first nucleoside analogue approved for use in chronic hepatitis B in 1998. It caused significant improvements in hepatitis B virus DNA suppression, ALT normalisation and HBeAg seroconversion after one year when compared with placebo. 16 As a well-tolerated oral preparation with a favourable sideeffect profile, lamivudine use soon became commonplace. Its efficacy was, however, impaired by widespread viral resistance, occurring in 16 per cent of patients at one year and up to 76 per cent after five years of treatment. 16, 17 In 2002 the nucleotide analogue adefovir dipivoxil (Hepsera) was approved for the treatment of chronic hepatitis B. Although adefovir had significantly lower rates of resistance, its use was hampered by poor levels of hepatitis B virus DNA suppression and nephrotoxicity. 18 Lamivudine, with adefovir for resistant disease, remained the mainstay of treatment up until the introduction of entecavir (Baraclude) in 2005. On top of excellent efficacy in viral suppression (91 per cent of patients have undetectable hepatitis B virus DNA after three years of treatment), its low rates of viral resistance (1.2 per cent at five years in treatment-naive subjects) marked out entecavir as a superior agent. 19 The arrival of tenofovir disoproxil (Viread) in 2008 rendered the use of adefovir for lamivudine-resistant disease obsolete. As well as inducing levels of viral suppression similar to entecavir in treatment-naive patients, no cases of tenofovir resistance have been observed to date.
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Tenofovir is potentially nephrotoxic and causes increased serum creatinine in 9 per cent of patients. Renal function should be monitored in all patients starting tenofovir and alternative antivirals considered in patients with a baseline creatinine clearance under 30ml per minute. It can also be associated with a reduction in bone mineral density, and calcium and phosphate levels should also be intermittently monitored.
Telbivudine (Sebivo) was approved for use in 2006; however, it is infrequently used because of a poor resistance profile when compared to entecavir and tenofovir.
NICE recommend initiation of tenofovir or entecavir following failure of first-line treatment with peginterferon alfa-2a or as first-line in patients with decompensated cirrhosis. Switching between tenofovir and entecavir is recommended if there is detectable DNA after 48 weeks of treatment. When choosing between nucleotide/ nucleoside analogues based on cost it is important to factor in the renal monitoring recommended with tenofovir.
There remains a role for lamivudine in prophylaxis against vertical transmission in HBsAg-positive mothers and in HBsAg-or HBcAg-positive patients embarking on immunosuppressive chemotherapy.
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Conclusion
The UK is likely to see an increasing incidence of chronic hepatitis B over coming years. Identification and testing of highrisk groups, particularly in first-generation migrants from areas of high hepatitis B prevalence, can afford opportunities for therapeutic intervention that can clear or suppress the virus and prevent the complications of cirrhosis and hepatocellular carcinoma.
Through facing up to the challenges of early diagnosis, regular monitoring of all HBsAg-positive patients and appropriately-timed treatment, clinicians across primary and secondary care can curtail the costly rise in end-stage liver disease that will otherwise inevitably ensue over coming years.
